Investigation of the GTP-binding/GTPase cycle of Cdc42Hs using fluorescence spectroscopy.
We have developed several high-resolution assays for the nucleotide state of a rho-subfamily low molecular weight GTP-binding protein, Cdc42Hs. The first involves the use of the fluorescent N-methylanthraniloyl derivative of GDP (mant-GDP). As has been shown for the ras protein, mant-dGDP fluorescence is significantly enhanced (approximately 20%) upon binding to Cdc42Hs. It was further found that the binding of mant-nucleotides results in an efficient energy transfer between the single tryptophan residue of Cdc42Hs and the mant moiety. The exchange of mant-dGDP for GDP bound to Cdc42Hs, as read-out either by the enhancement of the mant fluorescence or by energy transfer, is inhibited by physiological (mM) Mg2+ concentrations and correlates exactly to the rate of [3H]GDP exchange observed in filter-binding assays. Moreover, changes in the fluorescence of mant-dGDP are also sensitive to nucleotide dissociation induced by the dbl-oncogene product, a known nucleotide exchange factor for Cdc42Hs. A second fluorescence read-out for the nucleotide-bound state of Cdc42Hs involves the measurements of intrinsic fluorescence of a single tryptophan residue (W97) which is highly sensitive to whether GDP or GTP is bound in the nucleotide pocket. The hydrolysis of GTP to GDP by Cdc42Hs results in an approximately 30% enhancement of the protein fluorescence. The rate of this fluorescence change corresponds well to the rate of conversion of [gamma-32P]GTP to GDP plus [32P]Pi as measured by filter-binding assays.(ABSTRACT TRUNCATED AT 250 WORDS)